Cloning, expression, and purification of Chlamydomonas reinhardtii CC-503 sedoheptulose 1,7-bisphosphatase in Escherichia coli.
Sedoheptulose 1,7-bisphosphatase (SBPase), a nuclear-encoded chloroplastic enzyme, is an important rate-limiting enzyme of the carbon fixation cycle (Calvin cycle). SBPase is unique to only photosynthetic organisms and is involved in the regeneration of ribulose-1,5-bisphosphate. SBPases from several sources have been studied for their induction and regulation. However, SBPase from Chlamydomonas reinhardtii CC-503, the widely studied model microalga, has not been isolated and functionally confirmed to date. In this study, the full-length cDNA for SBPase was isolated from C. reinhardtii CC-503 using anchored oligo(dT)24VGN primer for reverse transcription. The SBPase cDNA was cloned into pET28a expression vector for the production of 6X His-tagged protein in Escherichia coli BL21 (DE3) strain. Although initially most of the enzyme was obtained as insoluble protein aggregates, solubilization of protein was improved by optimization of protein induction with respect to growth temperature and isopropyl β-D-1-thiogalactopyranoside concentrations. The induced protein was purified by immobilized metal affinity chromatography using nickel-nitrilotriacetic acid resin in a phosphate-free buffer leading to an accurate SBPase activity measurement. The present study demonstrates, for the first time, successful cloning of C. reinhardtii CC-503 SBPase in E. coli leading to the expression of a functionally active enzyme.